'V 



owbsshmw (jp) (12) §§ 4# 1ft $H (a) aDWfrHM&w* 

#11^6-204528 

(43)2:18 B sfr$6¥(1994) 7J322B 



(51)IntCL 5 




F T 




H 0 1 L 31/04 










7376 -4M 


HO 1 L 


31/04 M 








OHM BM«(oa:6 G£ is h) 


C2UUM*9 


361498 


(71)tbJKA 


000001007 










(22)fflHH 


4 ^(1992)12^28 a 




JCMfcfcmETttr? 1 3 T@30# 2 ^ 






(72)5B9!# 


ULlT tttt 








JC^fcffllST^lr? 1 3 TE30# 2 WFir-/ 














(72) sew 










Horn* m TOf 3 t @ 30# 2 s 














(72)^HJ# 


tpq us 






















(74)>RSA 













(54) [S6ro®4iW «^±Ifi^^©^M 

| 

I (57) am] 

mm ^IlAgtl, NS, Zn> Sn, RtfAu 

I 

I 



—541— 

i 

! 



BNSDOCID: <JP 406204528 A I _> 




104 



110 

111 



;§2 




1 

m^m2] NfiMI^ Agt NiS, 2% 
Htfffi^Mjl^ Agl:, zii^, 

[irait9i5] mte&miB&* Agtc, Au&3x^_h«s 

mmm»±\z* mwmmm/mm&m/Mwmm&m#. 
m&v^te&mm¥m&±mmm<»m^mz&\<>x, 
Wcm& m mzRF ? x £ ma ^dcx 

[oooi] 

[0 0 0 2] 

[0 0 0 3] ^Ititei^M-ItUT^^ 

[0 0 0 4] y^T^y'J^^ (&Ta-S 

1 if3«6) CdS-CuInSej&W^ 



(2) #HP£6-2 0 4 5 2 8 

mx&v. mmitx&z>*iffi®i&&"DX\,*2>. 
[ooo5] isfrvwm*mfc*Mim\t+ ^tomum 

m\zmisAMft&&mzmm-rz>t£iib<DmffiKmm m 
ww»^*Mii/TH « (Ag) , m (cu) , r 

^5Za-A (Al) 3iW»l&riTV^^ fctf^fe 
a? 4#JC3tm^ (J s c) fn]_hfc::feUT, -eosfrmttiS 

[0006] &it&mm£¥mfciB<DMizmmte%&fQ 

5H#*JB £ ffl V> SCt ttttlM*»«ttCDmii«:l*«>« 
JiTr»***»*. «F^»S 60-41878 

iiijss^v^ z t tz&Q¥m&£&mm&&&ttfr 

Z> Zt&ffikX^&hCDmMtffoZo ££3fcffl#ir4, 
5 3 2, 3 7 2-^-45j:tX4, 5 9 8, 3 0 B^fcH j| 

[0 0 0 7] #KAIitttt<Z)9aKtt3tB£KB£>«%: 

®<Dw\oj:5k£vx, ±mmm(o^Mx\txmmKmm 
o&wwz/m&Ecmm £(o^mx±myt l 

ffi 5 omm x^—mM£-?n&£. 

M. HIrasaka, K. Suzuki, K. N 
akatani, M. Asano, M. Yano, 
H. O k a n i w a ttA 1 £S«iUe't>*«aUie«IMtt 

W^Wut^bWS (Solar Cell 
Materials 2 0 (1 9 9 0) pp99-l 
1 0) p 

[0 0 0 8] ^MStS^mil0 2JS^6^ 

-542— 



BNSDOCID: <JP. 



_406204528A_I_> 



3 

fc*^to*3 2:fct>T?*S. W#fF4, 419, 53 

•#*si«ao— 3 few*-. ioi w&n&<D& 
[ooo9] $ & tc, ^<D±\zmmmmm 1 o 3 tm& 

SntWS, 10 3 te^#ft:Jf 1 0 4 

Ml 0 2 tR«T^^-Hita'3W5. 

a-S i COp i n^Sffl^fc^J^T. 0 5- 

ttnSla-Si, 106}iila-Si. 107ltpl 
a-S i T3d^)o ^mfcWl 0 4 3&^^#&fctt, 0 4 

t^ti d ^m»m i o 4^\ mmmmm 103^ 
m<D^&xF*--mM : &ttz£&&\,K 1 0 8\t&m 
oawMre**, ^t(D±Azmmo>mnnmi 0 9&m 

[0 0 10] 0 3^tfc±^S:f 

§ i < ft £ t)T/j:<, U tf t;£WW£ 

flt»5Qiwx#y h*W«5. ^n»i#:i 1 0 
4fc56iU&bf>*— ^Tf, l 0 4 £WB*r* 

^M^MJcmoTV^fc^Xh^ ^11 0 4 0- 

as#c, 0 4o*i^^M^siiiaufes(Ft 

#i^n?>o ccD^Tfs^mtsi 0 sMturrsfc. 

0 8^jssi 0 2 te«*wart"*^*, m 
iFfl®ttTO5, tt±mnm<Dmtfmmmmz 

««©GD£i«^S¥*#:|Bl 0 4^V-^fc 

h°>*— /n i otr^D^T, ^Bjm^i o 8^1 
A 1 0 2 0Mlc39imM 1 0 3#*N3ET*fc«u .391 

^me 103 o^ic^ut, >j-^t»w$n§ 
[ooii] ^oi^ij&^^nfctTfe, 

mJBE^O. 6-2. 5 VSfletfiV^fca&.. HI 5 



(3) #^6-2 04 5 2 8 

^. MtO^til^t:, fcl^/^A— ^©F*©1 
15 0 2^ ^5 0 335l^7ltif5h JKDit^ 

>?o.— ;i/5 o 2<omtsnM^, m<D^^z?n.—MzVb 

s<mmzrh% < ft *K»K:CC!>^*3?a.— MSl*! 

[0012] %z\z±mnmt&*<DMmmw&T-em 

h^(i^fT^>^^ft<ft^o 0 2»I 

^<ft^Mf^^^n^o 5>^>b©^esrSM*r*fc 
raanuni o 3os^tsia58&«t^3&v wsst* 

nm<D^mm*Ttfxv&5<, $t^xmm±mmm<?> 

[0 0 131 

£ 0 ) teiwr* &$\<D$m££'blz, &M3MEfl#*4£ 

[0 0 14] 

Lxfz&mm^mfcjsMmmz&^x. m&&mm&, 

[0 0 15] MRiMSlCife^T, HfE&KBa*. Ag 
\Z, NIfe 2% 3 0#5fc*lfrrs 

5 0%7fei^t5ui$#f ftffS 

mm \z &^x tm&mm&s Age, sn^, 3*eu: 

[0 0 16] j|(rC«J5»C*^T, Ag 

\z, Au&s%&±Mtt%>z.t&wmt-rz><> 

S#:^/^0jm^&ll^^UTft^^M^^^m 
[0 0 17] 

so wmi &Tiz*&w<Dftm*:*ftm$:?3Lirizmvxff 

-543— 



406204528A_I_> 



(4) 

5 

te, &MJf£>Ag^\ 9mfr*>nm&fr 
[0 0 18] Ag0^^1/-5/s>©^lttt, P 

si^tts^- hftc -?-n^n, pd^io 

%, 2 3%. 3 0%, 4 0%l^bfct>©S:flU D 

[0 0 19] E17fck DC7A°^^U>^li7 0 1, 
»*tfsWR7 0 2, ^—5^^ h 7 0 3 (a) , 7 0 3 

(b) , 7 0 3 (C) , ^Mfi7 0 4, DCM 
7 0 5* StiAIMltt7 0 6, m&$>?7 0 7, 
RF1I7 0 8, jDgfct:— ^7 0 9. /H7Xf7 1 0 
£0U7Kl/&. iDCX/^^U>^iI70 1(aO, a? 
tt»lttSK7 0 2_Hc, P d^&^M&MrT*. 
fl«*#fcl/r, ^y^h7 0 3 (a) lCAg9 9. 
9 9 y hSiry hU tiO. 15A, iff 

3 8 0V, Ar^t24. 8sccm&StU Ag^X 

[0 0 2 0] TO^7 0 3 (b) \Z, Pd9 9. 9 9 

JfftTtCs AgtPdW^W^nSo :^lt> 2^ 
»§8fc±£Pd#&&JRJg£0. 

ft©^ti:t5&^ i7 0 3 (b) o^-y 
[0021] u©p d^^^)iii±fc, mmw^Mm 

(ZnO) 10 3^1tl). ^6^»Lfc 
RF?5X7CVDttl:J:5««WU ttflHK¥tt 

1 0 2 &*£&U £ glCKSBQWIJI 10 2$: 40 

X«ft$S6 0 3T, RF*II£6 0 

2 x-x ic^^^^ss 6 o i tvmizwzm&iL 

[0 0 2 2] CORF^5XT«««fflU 
S3 5 0tJtl/T^D-M^l:T, StH«* P 
H 3 ^IMXtlTn^a-S 11105^1000 
A, SiH*§M^tlTiIa-SiI10 6S 
3 0 0 OA, SiH 4 , BFs, H2^MWXtbTp 50 

—544- 



#W6-2 04 5 2 8 

5 

mffiLteft Uc) a-Sifil 0 7S10 0AtlU 

£L/& (ft:*, SiH 4 ^P-KW 
#Ssfelc«fcS a — S I 4»tCfci, 1 0 %^<£>7jcffl (H) 
*Sn§&* — jRWK:l4a-S i : HASHES*!.***, 

E^RfflK^WB 1 0 4 _LIC, RKMUR 5 0 5?: 
ttttAMMRTS^D 8 0 0 AiJWU&. 
[0 0 2 3] Sec ■e©±}:EBlf^f:J:i9 1 jam 

©;&«»i2 o isr i \zM7ikVftmm^m^ 

^I^^^lfcc ^©Pd^II^^Ji^II 
^««*Mtt^ fi!8 0t, 118 0%, /H77 
mJE-0. 8 vOHHBISgfcfc. *xAU W&fSM&ff 

ofec ^lic, Pdt» (ceo***!** TGP»3t 

«CDSftfa(s' (R) , 8 OI*Mtt0HHBftmtC£«a£S 
»*QCDttT* «D«««Wtl0 0Xi;t*. ) £ 

[0 0 2 4] COSB*. «Wtf<D«T*©3fc»tt*o 
fcrt*. EIWR<D«~Ffc:tt3* J s c(DM4>J£<£oT, 

life, M&JKffi'frU *V*EI«SR«* , &, HHB 

[0 0 2 5] fitt2-l Ni^MMl))^iU 
EHfcfcLT, SOC^^U^tt7 0 1^ 
U N i ^tt^n^tl, 1%, 2%. 13%, 2 
5%, 30%iU -h|Bf^M^#T, 4:Kffi«D«Ms£ 
n&&M@£*£*8L;fc<, ICP58M 

[0 0 2 6] i2tc^t,i:5i:, N i 

-fttft, 3 0%^±fc&Si, KSWMfcftTb, 8 

»U HHBKHRlASWAWftfttToft:, -©HHB 
ttWtlC 8 0 l$M&®&tt&*<Z) 7? CDfgTteU K i <Z> 

[0 0 2 7] cfcoT. Ni©*ffltt, 2%W30% 
*»©«BHlcT*t, JEi#*9«W<, HHB|*iftte:j;5 

((^ 2-2 Z n Hr£&MJf » »lt UT» 
iDC^/V^'J>^7 0 lft«fflU ZnCD-gW 
ft&*n^?n. 4%, 5%. 2 3%, 48%> 5 0%£ 

^Ufeo C<Z>**att, I CPSBJIMWB^flfagteJ;^ 

[0 0 2 8] ^CD^, ^ 3 IC^-T cfc "5 id, Zn©tt 
fi^ 5 0%^_htZft:^t, ^^m^t3i£TU, 8 



BNSDOCID: <JP 406204528A_L> 



(5) 



ttU HHBttHICJ:SW^Uttlft«ro&o HCOHHB 

mmz^ 8 o nw&<b^w^Q> v <d&tiz, zn© 

[0 0 2 9] J:oT> 7,n(D^W<$, 5%£Lk5 0% 

2-3 S n£&&MV» UlSfc 1 tMCLT, 
i^tnm 2%, 3%, 10%, 2 0%, 2 2%t 

x&%« 

KBfefc: J:§80 mm&<D^M$bm<D -n <D4ETtt* Sn© ^ 
[0 0 3 1] ^X, SnOMtfl 3M±2 2% 

is^iu AuoMi^fn-^n, 3%, 
[o o 3 23 mi? d.-&<k<&mmtmmzv-c, au^ 30 

fcJcSW^KBftfcfrofc. El©HHBB»tJ:*8 0l» 
Ji^v «Jffl^0 8«<Z>iET*Tf3&^feo £^T, Au 

[0033] <mms)) ±m<omm2-i. 2-2, 2 

Si) /SKSi UTO) /««t«*Jt«Ufc«, 

HHB^tC^ALfCo 

[0 0 3 4] j|*S*6[:il&. t5t, 
$L\H\Z. RFA-f 7*4fflHrr*EfclCi:0. HHBU 



M?6-2 0 4 5 2 8 



5* 



jwnkwkut. izwmxzmx). m-izmimBn 
[0035] x/^y^u>^snsBt©»tt&a 

& yh&&z» \z£%>Am£t%>t>fr'£ 

[0036] ^mmo&mm&mmom&az, Ag^ 

2, 3. 4, 5, *5«fctf6fcU JJE©#Wttfc,k*£a# 
[0 0 3 7] 

amm &mm 1 > **&33 \z£% &&&m® \z&^ 

X, ±ffcmmm*miZ. Ag93% + Zn5%+Ki2 

V'y YttLv hU XnypV >^4fr=> Ttc 
[0 0 3 8] SKO-fri^JWlJiRl. K9§l&iUi 1 0 3 
(ZnO) ^SCbfco £StC> i6^LfcRF^ 

1102 4W«U' $ 1 0 2 4*£«U 

fct><2> S*£6 0 ) 4IUCDJ; 

5ttyhU »«ffl*>^6 0 STSMtbft. 2fX#t 
^t6 0 3T, j?XSfl»t5. RF«iK4'6 0 2 
T-X^-^^^>i^^^6 0 1 £: ©TO 

[0 0 3 9] t0RF^5XTlfi§«IU SKU 
$3 5 0t^lT^D-t^^tIt, SIH4. P 
Hs SJg^XtbTnla-S II105S100 
A, S iH 4 ^IMXlLTiia-SiI10 6§ 
3 0 0 OA, S i BFs, H z SJIMXtl/Tp 
I«i (mc) a-S ijf 1 0 741 0 0AJWU 

[0 0 4 0] £®RfSW¥2JWM 1 0 4±fC, K»9i« 

® ji 505 &&mmmmmz<k d s 0 0 A^mi^ 

$e>t, <Z> Jb ^ E B ^lr^ 5c i: 0 1 //m©IiiI2 

o 9 4a«u ia i tzM^vtcmm^mfcxmmm*^ 

[0 0 4 1] Z.<D%%m, Sc^8 0 0 rnnJC 

fe 0 jstHcD^m, ftm&m&2mmsLt-e&zm&&*> 



-545— 



BNSDOCID: <JP 4 06204528A I > 



(6) 



«fS§¥6-2 0 4 5 2 8 



10 



[0 0 4 2] ^OP^XAy^»J>^i (®2) iC 
MA2 0 1, /&HSB 2 0 2<D40GD^>A*-T 

[0 0 4 3] SR<D.^-h^^^O^#^rlftiCtft3l 

— 2 0 3, 2 0 4«)##3c0^ir>A— fc«k0» ^R^> 

SJt*A 2 0 1 tSJ^SSB 2 0 2 fcSM-r*fc«b©#> 
^214, 2 15^ RjfcSAfcitfBfcXAy^U^ 
mStMt««X«»B2 0 9, 2 1 0, 

Sfc^?C^JJS^BtC|g^^nfe^-yy hTb 2 0 8 
i% $7— £* y Ma(:iE^W§fcl60tl2 1 2 
£ % ^ y hTbiC«JEE^EP^nT^>^^com^2 1 
3, OCO^BJT^^RF/^T^mn 
0&«)0;K7^#2 0 5 
[0 0 4 4] ^Ctr. uOD-;l/t(Z)IK5 0mm^lC 

U AMI, 5 (10 0mW/cm 2 ) (O^MMTlZX 



[0 0 4 5] HHBHHtlC*^rfi, 8 0B#B9 

CVDif^^V^T, ¥3WWi (P i n/p i ni&SO 
CDS i/S i y7)\sirJl>$:imLtto s&k* 3S9!tt« 
20 CI TO) £^Mfc«Sf*U&. 

[0 0 4 6] $B(C, BStCasOfcJ^fc* ffi&oiJ-^ 
■feJHfTafcafc;* DH»iI^I8cm, i3c 

m \zm a t o , vttivt ut« mmm^ 5 0 4 x ^ u 

[0 0 4 7] ^n^^CD^T ! ^b7tyN 0 --^^^5<'rri 
-F<0SMft*fr3&« —0<DD-7*:)l>$:mKVT, HH 
BBM*fc:«AU 8 OBMMft. »»*i?*«T*e* 

[0 0 4 8] 

[»9!<D»*] ±1260^-5^ iJiltUT, Agfc, 
Ni^2 XR£ 3 0 %7fc$t Zn^5 %^_h 3 0 %t£ 
ffi, SnS3^±2 2%m Au§3UU i&& 

T, y *#«I*|K: R F/H T7v fcBJJirr* 21 1. \Z& 

ot, s '6 icMnfe^^^Jc^m^^ti^ ^ tan? 

50 [0 0 4 9] 

[ii] 



[0 0 5 0] 



*1 Pd^ill 












Pd 


0 


1 0 0 2 0 


A 




1 0 


8 9 18 


A 




2 3 


7 8 2 0 


A 




3 0 


7 2 1 6 


A 




4 0 


6 9 10 


A 


»2] 













—546— 



BNSDOCID: <JP 406204528A_!_> 



(7) W»3F6— 2 04 5 2 8 

11 12 



[0 0 5 2] 



N i 


o 1 


1 0 0 


2 0 


A 




1 


9 8 


1 8 


A 




2 


9 6 


1 0 


O 




1 3 


9 0 


7 


o 




2 8 


8 2 


6 


o 




3 0 


7 5 


5 


A 




^3 *m%&&&mm (A g * 














Zn 


0 


10 0 


2 0 


A 




4 


9 9 


1 4 


A 




5 


9 7 


9 


o 




2 3 


8 9 


5 


o 




4 8 


8 0 


3 


o 




5 0 


7 8 


3 


A 


* ^ «4] 


St 4 *3W£&&g&;i (Ag* 












mm 


Sn 


0 


1 0 0 


2 0 


A 




2 


9 5 


1 5 


A 




3 


9 3 


1 0 


o 




1 0 


8 8 


8 


o 




2 0 


8 0 


5 


o 




2 2 


7 5 


4 


A 






★ * [ 


£5] 




^5 ^^^BJS (Ag^ 












pm 


Au 


0 


10 0 


2 0 


A 




1 


10 0 


1 7 


A 




3 


9 8 


8 


O 




2 8 


9 5 


8 


O 




7 5 


9 5 


5 


O 



[0054] . me] 



—547— 



BNSDOCID: <JP 406204528A_J_> 



(8) 



0 4 5 2 8 



13 



14 



^6 PI&2 


t~i T~» »s* ,> *ry t rD-r-fii i f-^ " 

R F/Vf T^XrIjQII^J 








RFA-fTxran t? 


Ni 3 0% 


5% 


3. 5% 


Zn48% 


3% 


2% 


Sn 2 2% 


4% 


3% 


Au 3% 


8% 


5% 



(8 ommo&m}mv<D&rm) 
tern *mw<Dnnmizffi&Bm¥mfaM%mm<Dm imri &%7^y?v>rmn*^m-e%>z>. 

[HI2] ^^OlIMM^^^n^I/XA^^U >^tt 110 Agli 1 , 

vzm^mm. (rf;htxw ^jcdhe^t?^^. i i i 
im3] ^m^mm^m^mmm^u^mx^^ 20 709 an^t-^ 

[IH4] S i®(^<Dt°>^-;^^T^^o 7 1 0A-f7X^ o 



ran 



[HI3] 




108 




Id* 



104 



■ 103 
-102 



•101 




»101 



—548— 



BNSDOC1D: <JP 406204528A_l_> 



J 




—549— 



BNSDOCID: <JP 406204528A_I_> 



(10) 



#IHW6-2 0 4 5 2 8 



«5] 





MfflHl ¥j£5#8J3 1 2 0 
[«EM«3(S«] ±£ 

rata©***] ^i^w^Rftmmt^oiiaS^s 



AglC Ni, Zn, Sn^tfAu®5^>& 

[M«2] MIE&JIJI^ AgL N i 2% 
(11% : J^TIHD) ELh* 3 0 %jtmUttZ>Z-£& 

550— 



.406204528A l_> 



(11) 



#§8^6-2 04 5 2 8 



Mfcram tm&mmi& Age, zn^ s%j^ 

W*|I4] tiTfB&JKJra Agfc. Sn^, 3%J^ 

±,22 h****** £ auMMte-r**** i IB® 
?s^r£ ^i^tt^iti i lotto* it¥*fc*: 

LXH®IBII!£:Bg91] 
[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] — >Sn *Wt»lfcfcll*X^^— «tb 
[0 0 0 4] *»«»«ffliUTJ|M*»35&tt* 

©*»«iln?l4IS»©j**K:*< ©x^W- £Rf R3£ 

[0 0 0 5] — 7 : E;P77X^ I J3> (KTa-S 
i £SB*D ^\ CdS«CuInSei«2©ft^«* 
V»t)i^*»l«*|y^*»«lk*S*A/lcW 



[0006] is&vmm#m4MMmmz* ^mim 
^ umpire <^*$ffl£±fcu ^ii/i^ii^ 

StiVa. CTWilV^ItUTfS, M (Ag) , ^ 
(Cu) , 7JV5XWA (Al) ^£^^tlT^§ 

#t£^«f (Isc) flLkfcSSVvr, -^<£> 

[0 0 0 8] ^fc^MSii^^ScoK^jg^^^M 

.±T?»JfeO*fc*. 0-4 1 8 7 8 

4, 5 3 2, 3 7 2-9££r££4, 5 9 8, 3 0 6§0J 

[0009] *Biicis&«?ao^«a^ss58e>sfc 

ZCD£vteMJ&2zT2>Z.£\z£V, ±mWM 

MLBirasaka, K.Suzuki, K. Nakatani, M.Asano, MYano, 
H.OkaniwateA 1 Sia^tlM^ISltTti 

W^tS^tT^ (Solar Cell Materials 20 (199 
0) PP99-110) o 
[0 0 10] $6 EC. ^Iitl^ltl©21^^^ 

m^t)i±^ £ <hfeT^5, ^S#fF^4, 4 19, 5 

3 3 ^®Mmizfc&mmomm&^?^v—ffi&&& 
R^o±izmwmmmfim&i*nfcmmmm<o 

[ooii] *<D£5t£wmEU#m*mtot±mm*m4* 
jsMm&<D—w&& 3 i^ir. ioi \$mn.&<D&&v 



—551— 



<JP 406204528A_J_> 



(12) 



#^¥6-2 0 4 5 2 8 



[00123 ^(D±\zw$mmmi o strnfo 
^nt^s. &Hsg«R i o 3 \z*m#m i o 4 ^ssbs 

JKJf 1 0 2 <hll«x£X^*H»a£:&oT^5. CCD 

ttnSia-Si, 106ttiSa-Si, 10 7&pl! 
a-S i Tffc*. ¥3M£IB1 0 4)i*3*l**£teBU 1^4 

t-^r £ -5 \z*m#M i o 4^\ 3shj^«i i o 3 tn 

[0 0 13] i^iJilO 3S^BSUfc*»«»*ff 

£&i o i tliiii fl 9<or^S^^<^^m 

atj»^«»wx#y h^n^^^o cn»¥*ifc® i o 

4 ki*&± U-7c t! ¥^#Jf 104 &m&T* 

MtiitioT^fc^h^ ¥##:H10 4CO- 

i o 4<ommmz.mm^mnhr^mh 

jSHflffijS 1 0 8tf&JGM 1 0 2 fcHtS«ftlfr*& 

£ o \z. tr>^—;i/ i i 2 ki&^t, aomJB 108 
ii&mm 102 cDp^ic^Bj3#sii i o 3 

shuim i o 3 ©asticjfc&T, u— £«hm**o 
m-z n% tctb tmx 5 

fffi^O. 6-2. 5 V*S«£4EWfca&, 121 5 

ft, «»©u-^s?3.-;v5 0 1 &m&mmvTmm? 

0 5 0 2fc, ^5 0 3 3&t^ofcit"S^ rcOit^ 

^mmz^ < & d » JURKi:;:©^ 5? a— /wart 
=l — frvmttmm&mz&fr zctiztzz (a— 



[0015] 2z\z*mmm\*Mx<DummmmTT?m 

C^^Xh^ff-oT^S^a^miil 0 3&3&A 

airr******^*^. mz&mmi 0 2©*wa* 
T?x^*-ffi)&&t$z>^\z\z^*>b<Dm?ff)m< 

Kill 0 3©Sia^5tlW, fflfoWr€f*t 
[0 0 1 6] 

-r 

[0 0 17] 

A g \Z, Ni, Zn, Sn^tfAucDS^fc^fc 
[0 0 18] iu!B«lJ^^^^T, t&fB&JRJB#, Ag 

tc n 1 2 % atmx&u&z 3 o%^^-rs 
%j^±^s 5 0 %mmm&Tz>z.£.&mkt&z. m& 

«IC^^TMI2^MJ1^ Agt Sn^ 3%EUi 

[0019] ttm0wm#mi*±mwA<ot&&#& 
1^ r f a -f t x £ ran b , m&mm tDcx^y^y 

[0 0 2 0] 

AJSJH^Ag^, 7fciJ>(Z>#«Et> Aff3^&«fiE 
[0 0 2 1] AgCO^T-f ^U— ^3>CD^tbT, P 



—552— 



BNSDOCID: <JP 406204528A_I_> 



(13) 



#IS¥6-2 0 4 5 2 8 



m^m^mjim m ■h*b»»*p s 5#j?s) . * 

[0 0 2 2] »R 1 P d^JSi» ^ 1 iC^Ufc 
tl> Pd^l 0%, 2 3%, 3 0%, 4 0 %1Mth1t% 

[0 0 2 3] 0711 d cxrty & U 701, 
3?MBtt»fc7 0 2, ^-yy h 7 0 3 (a) , 7 0 3 
(tO > 7 0 3 (C) , J^WIfft7 0 4, DCtl 

705, nm^.iimmmM7 o 6, 7 o 7, 

RF1I7 0 8, SD^t-^7 0 9, 1 0 

tt&«tt£&7 0 2_bte, Pd^MIIWr^o 
l^^tbT, ^-^yh7 0 3 (a) tAg9 9, 

99%o^h^>uito. is a, mm 

3 8 0V, A r #X 24. 8 s c cm&iU Ag^X 

[0 0 2 4] nn\ZWt7 0 3 (b) tC, P d 9 9. 9 9 
%<D^ — hSty hU tff^W^> Pd^ 
tUtZLOfa mffi.fc)l<?— 30*lartEU 

^ f^CD^aiC-T^r^, M7 03 (b) 

[0025] hop dMMi±^ ttSsro«B 
(zno) io3£*rr^o £&tc aetc^ufc 

10 2 &J£«U £ StcKBHWUI 1 0 3 £ 
it^fbfcfcO (il^Tii mSLG 0 lt«JW5) 

Xi^6 0 3t, ^X^^T^o RF«E£6 0 

2 7— ^k:o35:^*«WE6 o i £©rafcifc«&tf: 

[0 0 2 6] E©RF;7^X^fflfi&»BU 
^3 5 Ot^bT^n-tt^tT, SIH4, P 
Hs§TO^tl/tnIa-S iIH5^1000 
A, S i H4^lWXttTila-S ill 0 6£ 
3000 A, S1H4, BFj, H 2 £im;tfX<bLTp 
IMUc) a-S ill 0 7£1 0 0 AWSU 
^^#5g#:^i:U7t (ft:*, S i H 4 ^D- ffiMft 

«i+T»l:a-S i £mE&2>4><D . £ 
l 0 4±tc, tta^Wff 1 0 8 £® 



a«nlM»*S)cJ: D 8 0 0 A*£fltb*:« 

[0 0 2 7] f©±lCEBlf^:J;Dl/im 
£>iWti^ 10 9 £#J&U g| 1 fcW^L&Mg^fc 

HJEE- 0. &AU W^Uttlfcftfr 

•?Tz* *lfc* PdM$ (^©^^{i, ICP«fi 

&ytfrffimz<k%>m.'T:&%) , ^n^n©Pd^MM 

<D^|«* (R) , 8 0^m^OHHBl$»ttr<fcS3S£»g& 
^7?O^T^ (»»««»« 1 0 0%tf§o ) ^ 

[0 0 2 8] z:©*@«, ^co73©«T*a>3fi:»*»o 

^R^IT^f^, XsiOM'JKZ&^X, A 
fcl, M&JR«iB'&U SViSWRS^, HHBf£ 
[0 0 2 9] mHk2-l NiGr&.&MM)) &$ll£ 

mmizvx, iDcx/vy^'j>^i7o i^ff 
u n 1 ©**afc*n*tu 1%, 2%, 13%, 2 
5%, 3o%tu ±cfm*#T?. *sra©-&^fisSr 

[0 0 3 0] *0*Mk «2K»TJ:^te, N I CD**.. 
*#r. 3 0%£LLK:7k££, SltWtfi:^Tt, 8 

1U HHBH*^5i&AKK*ffo&. ilCDHHB 
ftttfelc££ 8 0 &#fl^<Z>^3«£> t? ^"TO, N i O 

2 tiB«rc*»*n, io%m 

[0 0 3 1] cfc^T, NiOWitt, 2%£Ui3 0% 
[0 0 3 2] «^2-2 Znf^m.^li: 

waicb-c, iDcx;iy^u>^i7oi^ 

U Zn^fl&W^ 4%, 5%, 2 3%, 4 
8%, 50%tU ±fHf^M^#-e, *9&&<D&MC& 

nrz^mm^mmvr^ z.<D^m\z, icp^m 

[0 0 3 3] ^O^m, ^ 3 fc^"T «fc O \Z, Zn<D^ 

IS;litC<fc ^> 8 0 ^iamcoaESi2&^© C0|£T5t> Zn<D 
[0 0 3 4] i:ot, ZnC^Iit 5%£^Jb5 0% 



—553— 



40620452SA__i_> 



(14) 



#IW6-2 0 4 5 2 8 



[0 0 3 5] ((m$k2-3 Sn^«))i^li: 
U S n CD^WS^n-^n, 2%, 3%, 10%. 2 

[0 0 3 6] ^GDj^ m4\Z^-t^3\Z, SnCO^ 
M*. 2 2%^_hlC^^>^> K^a^SfcfcteTU 8 

s n&&&mmiz^&wm¥mfc&mmm*ft 
tiu viHBnmz&^frMm&fT-orc.* jicohhb 

tt»te«t 580 l*im®X&aMt® * ©«T14» S n CD 

3%^±^§t^(c^:#$tu io%Pi 

Ttft5Zli*&, <£^T, SnCDMIH 3% 
^Ji2 2 «*»0«fflfc"rs^ MWil<> HHB 

[0 0 3 7] «*R2-4 Au^MMl))iDCX 

/\° y ? u >yft««B u au ©^s^n^n, 

1%, 3%. 2 8%, 7 5%<hU _LfE#^fM:\ ^ 

[0 0 3 8] ^Pd^^MHiilRlil^UT, Au^i 
^Ilfa^il^ittlf^^rat, HHBMi 
fc££ffiM*ifc£frc)fc 0 £0DHHBt£|fcK:££8 01$ 

tJ^^^8%coi£T^abo^ a cfcoT, Au 
[0 0 3 9] «^3» _hfH^H^2- 1, 2~2, 2 

-3, 2 - Ax&znt^^m&mw&mz. 



\Z, RF/W7X^»tl>M^fT^fco 
[0 0 4 0] H^l-hH^JCbT, £OM^R& 

m^u^o ^<d^^h±ic, ^j^m^ (Z 

nO) /¥aH#JI (a-Si) /a^*« (I TO) / 
[0 0 4 1] tt*&*6fc5KL&. "T^i:* X/^y^ft 

sNrK^bT, xmmzt>iti)* 2B—t£Mt>mBft 

[0 0 4 2] gfc, Xrty?V>tf%n&&<Dtm&& 
[0 0 4 3] /J^SI©^:«JSOJiS[©^^«, Ag^ 

~th-c£&* ±m^<o^u—)vy-u-)U^\z-D 

2, 3, 4, 5, &&l$6tZ, ±m<D&Umz&%>KM 
[0 0 44] 

»1] 





B (Ag^- 












mm 


Pd 


0 


1 0 0 


2 0 


A 




1 0 


8 9 


1 8 


A 




2 3 


7 8 


2 0 


A 




3 0 


7 2 


1 6 


A 




40 


6 9 


1 0 


A 



[0 0 4 5] 



»2] 



a 2 #3fi#fr&&«8 (Ag?-y.yhWm) 








ma 



—554— 



BNSDOCID: <JP 406204528A l_> 



(15) #1^6-2 04 5 2 8 



N i 


0 


10 0 


2 0 


A 




1 


9 8 


1 8 


A 




2 


9 6 


1 0 


O 




1 3 


9 0 


7 


O 




2 8 


8 2 


6 


O 




3 0 


7 5 


5 


A 








S3] 






IH (A.gjr 














Zn 


0 


10 0 


2 0 


A 




4 


9 9 


1 4 


A 




5 


9 7 


9 


0 




2 3 


8 9 


5 


0 




48 


8 0 


3 


0 




5 0 


7 8 


3 


A 






^ ^ [: 


£4] 


















Sn 


0 


10 0 


2 0 


A 




2 


9 5 


1 5 


A 




3 


9 3 


1 0 


O 




1 0 


8 8 


8 


O 




2 0 


8 0 


5 


O 




2 2 


7 5 


4 


A 


★ ★ »5] 


^5 ^^^SAS (Ag^ 












IW 


Au 


0 


10 0 


2 0 


A 




i 


10 0 


1 7 


A 




3 


9 8 


8 


O 




2 8 


9 5 


8 


O 




7 5 


9 5 


5 


O 



[0 0 4 9] [16] 



-555— 



BNSDOCID: <JP. 



_40620452BA„I_> 



(16) »¥6-2 04 5 2 8 



«6 mifc2 RF^rxmu W5*iB»jj ©BT* 






Ni 3 0% 5& 


3. 5% 


Zn48% 3% 


2% 


Sn22% 4% 


3% 


An 3% S% 


5% 



(8 0«fra«<O8SBS*77©fiTF*) 



[0 0 5 0] 

T, -h|BSSIftfll£S:«* Ag 9 3%+Zn 5% + N i 

[0 0 5 1] ^^MMIilc, «S«*ttM 1 0 3 
CZnO) WtttLfc. £ 5 tc, meicM^UfcRF^ 

0 4^it^ufco c^t, nana 6 (Dmw\z.-o^*zmm 

Jl 1 0 2 SWft U 3 6 tCttiMlttttJI 1 0 3 £«f L 
fctxo (^^T^ SC601£IMrt"S) £HI<£>J:5 
fc-fey Kb, #««#>^6 0 5TMlfcc #X«$ 
^6 0 3Ts RFtl6 0 2t, T 

— xfcr3^*^s«6 o i £0m\z%cn&&x. 
#x&5mvmMU6 o i_bfc^iE^fTofeo 

[0 0 5 2] ^©RF^X^fie&ttBIU 

HsSMWXtl/tnia-S i)1105£100 
A, Sim SJEH&WX tUTiIa-Sill06^ 
3 0 0 0A, SiH^ BFs> H^^lWXttTp 

mmm^ Uc) a-siiio7*iooA«au 

[0053] zcDmrnm^wfem i o 4±ic> Msm* 
mm 5 o 5 &sftHn»tt»i££ j: o s o o Ammvrc. 

^-£D±tCEB^^^0 i Mmco*mm^ii 
0 9 *»fcU 13 1 fcW*Ufc»*¥W»*HHt«€* 

[0 0 5 4] £0ttJk JKI^*R»> 3Rft8 0 0 nmiC 
[0 0-5 5] miMW2) *SSHti5^^SiSI 



[0 0 5 6] sicoa — )VArty*V>?fm2. <M2) \z 

^Tmm-r&o tt^oft>A-2 0 3, 2 0 4t 

^itA2 0L MlB2 0 2©4^ft>n--e 

[0 0 5 7] ^R<7)i/— bW&fo&^<D&ttfa\Zfflm 

-2 0 3, 2 0 4©#^tD^*>/t— iCfcD, IKv' 

R/ft^A 2 0 1 ZzKJfcMB 2 0 2 £|fc^5fc&0D^> 
^214> 2 15t, HJfc^A^JztfBfcXAy^U > 
^XSSMt53?XM^S2 0 9, 2 1 0 i, * 

^o^^p^^-r^fc^fc^js^Afc^t^ti 
m^-yy Ma 2 0 7h mmmmm&mmirz 
tc tb b izmn z ntz*?—? v hTb 2 0 s 

?-*fy hTafcl«ffi*H0irr*fca&©«R2 12i, 
^-^y hTbte«JE€TOa-rs&«)CD«ai2 1 3, $ 

[0 0 5 8] )k\Z, Z.(DU— MOSt^5 Omm^iC 
SOD^D, *«S«li:RI«lteUT, a-Si*Bft«»* 

«k ^jcOTSren^enBtnjf, in 5 

U AMI. 5 (10 0mW/cm 2 ) CD^MTt'T 
#&mffi&fTo&fc2:5* n = 9. 8 ± 

[0 0 5 9] HHBttDkte^THU 8 OflfKI 

[0 0 6 0] (»J3) =Ez?zL-Mtl>fc'V'>7 , )V%: 
MIL JiSBL&n-;kX^y*U>^«£JB^ 



— 556- 



BNSDOCID: <JP 406204528A_1_> 



(17) 



#M^6-2 04 5 2 8 



—)vy—u-)vcvDmmz^x. ¥m&m (p i n 

/p i n^) COS i/S i ^Jl^P&JftWLfc. £ 

sic, agHM (i to s^ancw^fc. 

[0 0 6 1] S&tC* H5Hilfc<fc5t 
■fe^fcTSfcAfc. D-;^S«SI8cm, i3c 

— >WWlT%>o ^<DV7^)ls*\&m£V, S£>Kl, PE 

[0062] ^ n ££^£>&ff u — > ^ ;v >" x 

[0 0 6 3] 

[fSSI§<Z>8&« ±fB<Z>£?£, ^MJfibT, AgC, 
Ni£2%£Ui, 3 0%m Zn§5%£(L 3 0% 
t^, Sn^3%|^h 2 2%m Au^3%^±, 

LT, 7s n y ^M^CRF / t< T X ^TOtrT £ 21 <fc IC 

[01] *^^©^Wfc^S»lK¥^fl=*IS&«?i&o«t 

[0 2] *»W©*K«fc«*n-^/«^^U>yas 

[03] »C0iIfl#:i:it^l^IiT^^c 
[04] HsWMIrt © tf >*-^4KSTT?* 
[0 5] «?l€ya-J^¥IIt^T^S, 
[06] RF7 p 7XYCVDii^«T©l.o 
[07] #7CX/t^^U>^m^^-T0^^^o 



10 1 




10 2 




10 3 




104 




10 5 


n£!a-S i , 


10 6 


i^a-S i , 


10 7 


pHa-S i , 


10 8 




10 9 




1 1 0 




111 




112 




20 1 




2 0 2 




2 0 3, 


2 0 4 #^d^>a— , 



2 0 5 RF7MTXfPSP07t^^A-ryx# 

2 0 9, 2 1 0 #X*a&#Ik 

2 0 7 ^-^y>Ta, 

2 0 8 ^-eryMb, 

2 12 hT a fc«JES«IJirr*&«50«W» 

2 1 3 ^-^y N T b Kite & ft SOT * & OlE 

2 14, .2 15 #>y> 

2 17 SR>— 

5 0 1 WRCOU-^^a.— ^ 

5 0 2 U^^E ;KDI*T<Z> 1 iB. 

5 0 3 

6 0 1 £K« 

6 0 2 RFm 

6 0 3 #X«|WNR, 

6 0 5 iP^J3^>:7 0 

7 0 1 DCXA 4 y^ J J>^m 
7 02 

7 0 3 (a) , 7 0 3 (b) , 7 0 3 (C) 
K 

7 04 tfXiWWMfc 

7 0 5 DCm 

706 m&tiumwm., 

7 0 7 SMtf 
7 0 8 RF«5u 
7 0 9 JnJftfc— 
710 

[«IE*BMS»&] 0M 

[WE^msffl 04 

[04] 




102 



—557— 



BNSDOCtD: <JP. 



_406204528A__I_> 



(18) 



i&IW6-2 04 5 2 8 



(72) $mm mm mmmm j^b 

jfcM^ffi ist^-? 3T@ 30# 2 s JteSP^ea ismf 3 t e 3o# 2 j 

*SaR*HEHF*L*- 3 T B 30# 2 y 



—558- 



BNSDOCID: <JP. 



406204528A l_> 



